MOLD-RELEASE COATING SYSTEMS 
BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The present invention relates generally to mold- 
release agents for mold surfaces and, more particularly, 
to mold- release coating systems including wax-based 
barrier coats and release powders deposited on mold 
10 surfaces. 

2. Description of Related Art 

In the process of making molded polymeric foam 
parts, such as polyurethane foam parts, foam precursor 

15 material is first admitted into a mold and, subsequently, 
the foam precursor material is caused to foam and cure, 
taking on the shape of the mold's interior. It is 
commonplace to use a mold-release coating on the interior 
mold surfaces to facilitate removal of the cured foam 

20 part, especially in high-volume production applications. 

Typically, the interior surfaces of the mold 
are coated with a wax mold-release agent before every 
molding operation. The wax mold-release agent allows 
complete and easy removal of the molded part. Generally, 

25 the wax mold-release agent is spray-applied onto the mold 
surface . 

Current wax mold-release agents include 
solvent-based and water-based agents. Solvent-based wax 
mold release agents are applied to the interior surface 
30 of molds and allowed to dry. These agents are applied 
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before every molding operation or frequently between 
molding operations. However, during the drying cycle, 
volatile organic compounds are emitted, requiring 
precautions to avoid human exposure. 
5 Water-based wax mold-release agents result in 

substantially less emission of volatile organic compounds 
than do the solvent-based wax mold-release agents. 
Water-based wax mold-release agents are also applied 
before every molding operation or frequently between 

10 molding operations. Although they contain much less 
volatile organic compounds than solvent-based wax mold- 
release agents, water-based wax mold-release agents are 
not without problems. 

One problem with water-based wax mold-release 

15 agents is that they still contain a small amount of 
volatile organic compounds that are emitted during the 
coating process. Secondly, water-based wax mold-release 
agents create a larger build-up on the mold surface 
causing undesirable changes in the mold's dimensions or 

20 contours. Thirdly, water-based wax mold-release agents 
are more expensive than solvent-based wax mold-release 
agents. Lastly, water-based wax mold-release agents 
require longer drying times than do solvent-based wax 
mold-release agents. 

25 Furthermore, conventional solvent-based and 

water-based waxes, which typically contain only about 3-5 
weight percent solids, require many applications to build 
up the wax coat to a suitable initial thickness. 
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Therefore, there exists a need for wax-based, 
mold-release coating systems that are inexpensive to 
manufacture, simple to use, and are environmentally- 
friendly. 

5 

SUMMARY OF THE INVENTION 

It is, therefore, one object of the present 
invention to provide a mold-release coating system for a 
mold surface . 

10 It is another object of the present invention to 

provide a mold-release coating system on a mold surface 
that requires less time, labor, and materials than 
conventional systems. 

It is yet another object of the present 

15 invention to provide a mold-release coating system on a 
mold surface which reduces the amount of volatile organic 
compounds emitted relative to using solvent-based wax 
mold-release agents. 

To achieve the foregoing objects, the present 

2 0 invention is a mold-release coating system for a mold 
surface. The mold-release coating system includes a 
barrier coating of a substantially liquid wax material, 
wherein the substantially liquid wax material is 
deposited onto the mold surface, wherein the 

25 substantially liquid wax material includes about 7 to 
about 10 weight percent solids, wherein the substantially 
liquid wax material is permitted to substantially dry 
after deposition onto the mold surface. The mold-release 
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coating system also includes a release powder deposited 
onto the barrier coating after the substantially liquid 
wax material has been permitted to substantially dry 
after deposition onto the mold surface. 
5 One advantage of the present invention is that a 

mold-release coating system is provided with a wax based 
barrier coat. Another advantage of the present invention 
is that the mold-release coating system requires less 
time, labor, and materials than do conventional systems. 

10 Yet another advantage of the present invention is that the 
mold-release coating system uses less volatile organic 
compounds than do methods that use conventional solvent- 
based wax mold-release agents. Still yet another 
advantage of the present invention is that the use of 

15 high-solids waxes in combination with a release powder 
extends the useful life of the mold-release coating 
system. 

Other objects, features, and advantages of the 
present invention will be readily appreciated, as the 
20 same becomes better understood, after reading the 
subsequent description. 

DESCRIPTION OF THE PREFERRED EMBODIMENT (S) 

In accordance with the general teachings of the 
25 present invention, a novel mold-release coating system 
includes two primary components: a barrier coat and a 
release powder. 

The barrier coat is preferably comprised of a 



wax-based material. It is intended that the barrier coat 
be applied to, or deposited on, the surface of the mold. 

Preferably, the wax-based material is in a 
substantially liquid phase. However, in accordance with 
a preferred embodiment of the present invention, the 
substantially liquid wax material contains from about 7 
to about 10 weight percent solids. This is in contrast 
to conventional waxes, which typically contain only about 
3-5 weight percent solids. By way of a non-limiting 
example, the substantially liquid wax material can be 
comprised of a mixture of one or more conventional liquid 
waxes, e.g., those containing about 3-5 weight percent 
solids, and a high-solids wax paste to achieve the 
desired solids content. 

With respect to the application of the wax- 
based material to the mold surface, it is preferred to 
apply a coat of the substantially liquid high-solids wax 
thereon. Preferably, a stream of the substantially 
liquid high-solids wax is directed at the mold surface. 
The coat of wax is then preferably allowed to dry (e.g., 
using dry compressed air) in order to remove solvents 
from the wax coat. This spray application step is 
preferably repeated a second time with the second wax 
coat being permitted to dry (e.g., air drying). 

The use of a release powder dramatically 
extends the useable life of the barrier coat. The 
release powder is preferably electrostatically sprayed 
onto, or otherwise applied to, the barrier coat before 
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pouring the foam precursor material into the mold for 
each foam part to be formed. The amount of release 
powder is preferably in the amount of about 0.3 to about 
1.0 grams per part or charge of foam precursor material. 
5 The release powder may become partially embedded into at 
least a portion of the surface of the barrier coat as a 
result of the application process. 

The release powder is preferably comprised of 
two primary components . 

10 The "A" powder preferably consists of 48 weight 

percent Petrolite Polywax 1000 T6 polyethylene powder, 48 
weight percent Petrolite Polywax 1000 T60 polyethylene 
powder, and 4 weight percent Degussa Aerosil R202 fumed 
silica powder. By way of a non-limiting example, 1000 gm 

15 of "A" powder can be comprised of 480 gm Petrolite 
Polywax 1000 T6 polyethylene powder, 480 gm Petrolite 
Polywax 1000 T 60 polyethylene powder, and 40 gm Degussa 
Aerosil R202 fumed silica powder. These three powders 
are preferably blended with a wood paddle and then with a 

2 0 Lightnin A310 mixing blade. 

The "B" powder consists of ADC (in powder form) 
and comprises 40 weight percent Aerosil R202 and 60 
weight percent Dow Corning 1920 powdered anti-foam. 
These two materials are preferably blended together to 

25 form the ADC powder. To the ADC powder is then added Z16 
(in liquid form) which consists of 94 weight percent 
Camie-Campbell L 18 64 silicone liquid and 6 weight 
percent Protozol BMD liquid surfactant. Preferably, "B" 
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powder is comprised of 64 weight percent ADC powder and 
3 6 weight percent Z16 liquid. By way of a non-limiting 
example, 1000 gin of "B" powder can be comprised of 640 gm 
ADC powder and 360 gm Z16 liquid. 
5 The release powders are preferably made by 

combining the "A" and "B" powders in several different 
ratios. In accordance with a preferred embodiment of the 
present invention, the "B" powder will be present in an 
amount of about 35 to about 65 weight percent, with the 

10 respective balance being "A" powder. As the ratio of "B" 
powder increases relative to the "A" powder, so does the 
reactivity of the formula. 

Low shear mixing blades are preferably used to 
process the release powder. Attaining a smooth, turbulent 

15 flow of the powder with a minimum of shearing action is 
the goal. Low sheer is essential when adding the liquid 
silicone blend to the powder while processing the "B" 
component. High sheer mixing creates heat which results 
in a lumpy powder mixture. 

2 0 "A" powder mixing is preferably done using 

stainless steel mixing pots in combination with a 
Lightnin A310 mixing blade mounted on a floor model drill 
press. Mixing rpm ' s are normally between 250 and 870. 
Blade diameters are preferably between 2.5 inches and 9 

25 inches. A good, liquid-like, flow of powder can be 
achieved by changing blade diameter or blade remissions 
per minute; or by changing both. A smooth, liquid-like, 



folding of the powder in the pot during mixing is easily 
achieved. 

"B" powder mixing is slighly more complicated 
because of the addition of a liquid to a powder. An 
5 atomizing spray assembly is preferably used in place of 
a conventional needle manifold. The atomization process 
produces a very fine spray of Z16 silicone from a heated 
(e.g., 150 °F) dispensing nozzle. It is possible to 
reduce the size of the encapsulated silicone particles, 

10 thus reducing the "wet feel" of the resulting powder 
mixture. It is important to extend the time cycle for 
cleaning the spraying equipment. The mixing pot is 
preferably mounted on a vibrating fixture in which the 
powder is placed. At the same time that the powder is 

15 being shaken, it is also preferably being stirred with a 
Lightnin blade. Vibration plus propeller mixing 
maximizes turbulence of the powder mixture with as low 
sheer as possible. 

With respect to the application of the mold- 

20 release coating system to the mold surface, it is 
generally first necessary to properly prepare the mold 
surface. A conditioning wax is preferably used on new or 
virgin molds. By way of a non-limiting example, a layer 
of conditioning wax (e.g., ChemTrend PRC 787 or 

25 equivalent) is applied onto the mold surfaces and is 
wiped smooth with clean rags or paper towel. It will 
probably take at least one hour for the solvents in this 
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conditioning wax to flash off before proceeding to the 
next step. 

With respect to used molds, it is preferred to 
clean the mold surface before the application of the mold- 
5 release coating system to the mold surface. The mold 
surface is preferably first heated to approximately 145 °F. 

Techniques such as dry ice blasting, overheating the mold 
and wiping out excess wax with rags, and scraping off wax 
with wood sticks or nylon abrasive pads, may then be used. 

10 A spray gun is then preferably used to apply a 

stream of solvent to wash down all mold surfaces. The 
mold surfaces are then preferably wiped smooth with 
paper towels or clean rags. Compressed air is then 
directed at the mold so that all surfaces are 

15 substantially free of solvents. 

Once the cleaning steps have been accomplished, 
the barrier coat can then be applied to the mold 
surfaces. By way of a non-limiting example, a wet coat 
of liquid high solids wax is sprayed and permitted to dry 

20 by any number of conventional methods (e.g., dry 
compressed air, air drying, and so forth) in order to 
remove all solvents from the wax coat. This procedure is 
preferably repeated a second time, with the wax coat 
being permitted to dry. 

25 Once the barrier coat has been applied, the 

release powder may then be applied to the barrier coat in 
any number of conventional methods, including but not 
limited to spraying, brushing, wiping, pouring, and the 
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like. The release powder (e.g., typically 0.3 to 1.0 
gm/part) is preferably electrostatically sprayed onto the 
barrier coat before pouring the foam precursor material 
into the mold for each foam part to be formed. The 
5 release powder, or component thereof, may become 
partially embedded into at least a portion of the surface 
of the barrier coat as a result of the application 
process . 

Accordingly, the method of the present invention 
10 is useful for forming mold-release coatings on mold 
surfaces. The molds may be used for forming various 
parts, such as foamed rigid or flexible polyurethane 
parts. Without being bound to a particular theory of the 
operation of the present invention, it is believed that 
15 the barrier coat of the present invention will be useful 
for about 10 to about 4 0 forming cycles, especially when 
used in conjunction with the release powder. 

The present invention has been described in an 
illustrative manner. It is to be understood that the 
20 terminology, which has been used, is intended to be in 
the nature of words of description rather than of 
limitation. 

Many modifications and variations of the 
present invention are possible in light of the above 
25 teachings. Therefore, within the scope of the appended 
claims, the present invention may be practiced other 
than as specifically described. 



